comprehensive programthatcontained basic research andfocused development efforts.The elements of this are illustratedin the work breakdown structure(WBS) in Figure 1 . Program year 2001 funded efforts aredescribed.
Work Breakdown Structure
The NASA Hall thruster program is divided into two categories: 1) base research and 2) focused development.
As currently organized the base research element has five products areas and the focused element has two product areas. The second effort was a TAL investigation.
The Boeing Company and TsNIIMASH designed and built a two-stage anode layer thruster or TAL ( Figure 3 ). The two-stage TAL concept utilized a segmented anode with two power supplies to control the voltage distribution within the thruster.
The concept was thought to separate the ionization and acceleration regions of the thruster allowing for optimization of each.
Testing was conducted operating this device in both single-stage and two-stage modes. Data collected in the two-stage configuration revealed similar performance to single-stage performance at the same conditions.
In the single-stage configuration, discharge efficiency of 57% and anode specific impulse of 2625 seconds was demonstrated at a discharge voltage and current of 700 V and 4.1 A, respectively. 29
The third effort in this task, performed by the University of Michigan and Glenn Research Center, is a two-stage SPT-type concept with an emitting electrode. This concept provides an additional source of electrons behind the peak magnetic field in order to optimize the ionization process independent of the accelerating process, making the thruster much more akin to a gridded ion thruster. The thruster was designated the P5-2 ( Figure 4) in meeting or exceeding gridded ion thruster efficiency at specific impulses in excess of 4000 seconds appears to be the increased axial electron transport or the increased production of multiply charged ions at the discharge voltages needed to achieve these specific impulses. First, an integrated test of a dynamic power system with an electric propulsion system was achieved when a Hall-effect thruster was successfully operated with a free-piston Stirling power source.
The system is picture in Figure 9 . 
